Mutations in the fibrinogen gene cluster accounting for congenital afibrinogenemia: an update and report of 10 novel mutations.
Fibrinogen is synthesized in hepatocytes in the form of a hexamer composed of two sets of three polypeptides (Aalpha, Bbeta, and gamma). Each polypeptide is encoded by a distinct gene, FGA, FGB, and FGG, all three clustered in a region of 50 kb on 4q31. Congenital afibrinogenemia is characterized by the complete absence of fibrinogen, the precursor of the major protein constituent of the blood clot, fibrin. Although the disease was first described in 1920, the genetic defect responsible for this disorder long remained unknown. We identified the gene and the first causative mutations for this disease in a nonconsanguineous Swiss family in 1999. Since this first report, 61 additional mutations, the majority in FGA, have been identified in patients with afibrinogenemia (in homozygosity or in compound heterozygosity) or in heterozygosity in hypofibrinogenemia, since many of these patients are in fact asymptomatic carriers of afibrinogenemia mutations. Mutations in the fibrinogen genes may lead to deficiency of fibrinogen by several mechanisms: these can act at the DNA level, at the RNA level by affecting mRNA splicing or stability, or at the protein level by affecting protein synthesis, assembly, or secretion. The expression of selected mutations has shown that mechanisms acting at all three levels play a role in the molecular basis of this disease. We report here the identification of 10 novel mutations, of which eight are localized in FGA, thus increasing the total number of causative mutations identified to 72 and confirming the relative importance of FGA in the molecular basis of fibrinogen deficiency.